ABSTRACT -The genetic variability in the maize composite I -Mo
INTRODUCTION
Population improvement is an essential aspect in corn breeding programs, since it allows the exploitation of genetic variability and an increased frequency of favorable alleles which determine characters of agronomic interest. The choice of the population to be improved is crucial to obtain selection gains and furthermore a determinant factor for success in recurrent selection programs. The achievement of new maize varieties via recurrent selection aims mainly at attending the needs of small farmers, which is a goal of the IAC maize improvement program. In general, such programs use different population types, including composites, synthetics, F 2 populations, open-pollinated varieties, and intervarietal hybrids. It is important to asses the magnitude of genetic variability of these populations, mainly through estimates of additive variance and the coefficient of heritability, which determine the selection gain.
Estimates of the genetic variance components are obtained by means of an adequate experimental design. The quantity of exploited variance depends on which kind of family is used, which are most frequently half-sib families. The selection method among and within half-sib families (Paterniani 1967) has been broadly applied by maize breeders, owing to its relative simple procedure and satisfactory effect (Paterniani and Campos 1999) . These authors present results of recurrent selection with half-sib families in several maize populations.
Composite populations result from crosses in a fixed set of varieties, either by crossing in all possible combinations of parent varieties (diallel cross) followed by recombination and homogenization or simply mixing equal quantities of the parent varieties followed by random mating in an isolated block of open-pollination. In either case, the proportion of participation of each parent variety in the composite is approximately equal and small differences in that proportion are due to variation in sampling gametes in hand pollination or to random distribution of male gametes in an openpollination scheme (Hallauer and Miranda Filho 1995) .
The Composite I -Mo is a result of intercrossing among commercial hybrids with high yield, stability, focusing on the semi-flint and flint endosperm type and orange-yellow color Crop Breeding and Applied Biotechnology 4: [81] [82] [83] [84] [85] 2004 Brazilian Society of Plant Breeding. Printed in Brazil of grains. The composite underwent two recombination cycles and mass selection for earliness, disease resistance, and short plants.
The objective of this study was to evaluate the potential of the Composite I -Mo for recurrent selection, by means of estimates of genetic parameters of heritability and additive variance, and a prediction of the gain from selection with halfsib families.
MATERIAL AND METHODS
Two hundred half-sib families of the Composite I -Mo were evaluated in 2000/01, with the objective of estimating genetic parameters and evaluating the genetic variability and selection gain. Eight trials were developed in a randomized complete block design with three replications at the IAC (Campinas), with 25 families, and the Composite (original population), while variety AL 30 was used as commercial control. Each plot consisted of a row of four meters, with spacing of 0.90 m between the rows and 0.20 m between plants. The following characters were evaluated: plant height, ear height, and hulled ear weight. The ear yield was corrected to an ideal stand of 20 plants. Thereafter, the individual and combined variance analyses of trials were carried out to estimate genetic parameters, according to Vencovsky and Barriga (1992) .
Expectations of the mean squares were obtained from the combined analysis of variance as follows: E(MS 1 ) = σ 2 + r σ 2 F and E(MS 2 ) = σ 2 where MS 1 is the mean square of families, MS 2 is the mean square of Error, and r is the number of replications.
Estimates of the variance components were given by: The genetic and environmental variation coefficients were also obtained:
where Y is the mean of half-sib families.
RESULTS AND DISCUSSION
In general, means of the three characters in the eight trials showed that the half-sib families from the maize composite I -Mo did not perform as well as the commercial control (Table 1) . Significance was stated among progenies for all traits, except for ear yield in trial 3 and 7, and plant height and ear height in trial 6 (Table 2 ). In the combined analysis, the mean square of progenies was significant (P < 0.01) for the three traits, giving evidence of the high genetic variability. The experimental variation coefficients (VC E ) (Table 3 ) of the eight trials varied from 10.5 to 15.8% for ear yield; 4.0 to 5.8% for plant height, and 6.2 to 10.0% for ear height, indicating a high experimental precision. Significance was stated among families for all characters, except for ear yield in trial 3, and plant height and ear height in trial 6. In the combined analysis, the mean square of families was significant (P < 0.01) for the three characters, giving evidence of the high genetic variability.
Estimates of additive genetic variance among families ( 2 Â σ ) were expressive (Table 3) Table 4 shows updated estimates for these populations of different origins (Silva 2001) . As shown in Table 4 On the other hand, our results were superior to the ones obtained by Miranda Filho (1999, 2000) , who obtained a 2 Â σ of four composites varying from 502 to 762 (in g plant -1 ) and 99.2 to 152.2 (in g plant -1 ), respectively. Thus, there is evidence that composites and synthetics have a great genetic variability and are promising materials for recurrent selection programs. Values of 2 Â σ = 253.19 cm 2 and 199.93 cm 2 were obtained for plant height and ear height, respectively, in line with those reported by Hallauer and Miranda Filho (1995) . In a number of Brazilian populations, Santos (1985) verified 2 Â σ estimates for plant height and ear height ranging from 176.56 to 668.0 cm 2 .
The coefficient of heritability at the level of ear weight means (h 2 = 0.54) corroborated the results obtained by Nass and Miranda Filho (1999) ; for plant height and ear height the values were lower, suggesting a smaller genetic variability 
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The VC G / VC E index (from Table 3 ), a relative measure of the genetic variability, presented a value of 0.7 for ear weight, indicating a favorable situation for selection. For plant height and ear height, estimates of the index close to or above 1.0 also indicated high genetic variability and the possibility of successful selection.
Assuming a 20% selection of the best families, the expected gain in the population mean is estimated at 7.9%. This means, based on the yield of the Composite I -Mo population with 186.75 g plant -1 , that there is a possibility to attain a yield of around 11.0 ton ha -1 . The conclusion was drawn that the Composite I -Mo population has considerable genetic variability and presents a remarkable potential for improvement via recurrent selection, which may give rise to considerable selection gains in ear yield.
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